Rheumatoid arthritis (RA) is a systemic autoimmune disease with an estimated prevalence of 0.2%-1.1% in the general population. [9] [10] [11] RA is associated with pain, swelling and stiffness of joints, fatigue, diverse comorbidities, as well as a substantially reduced overall HRQoL in mental and, even more so, in physical domains compared with general populations. 12, 13 Contrary to endometriosis, RA is widely recognized in the general public. However, endometriosis
and RA share some important features. Both diseases are heterogeneous, chronic inflammatory diseases affecting mostly women.
Inflammation localizes partly on membranes lining sterile, closed compartments (synovial membranes and peritoneum), and pain is a main symptom in both diseases. One could therefore expect similarities in how endometriosis and RA affect HRQoL.
The aim of the present study was to compare HRQoL in women with endometriosis, women from the general population, and women with RA. Such comparison may contribute to a deeper understanding and improved modeling of the endometriosis disease burden.
| MATERIAL AND ME THODS

| Study population
Women with endometriosis were recruited from the Norwegian Endometriosis Association. Inclusion criteria were 18-45 years of age and surgically confirmed diagnosis. Information on comorbid diagnosis of RA and/or other diseases was not available. Women from the general population were recruited among women living in
Oslo. After approval from the Norwegian Tax Administration, the Norwegian Civil Registry provided names and addresses of a random sample of 1500 women aged 18-45 years living in Oslo, Norway.
Inclusion criteria were 18-45 years of age and no known diagnosis of endometriosis. Information on presence or absence of other diseases, including RA, was not available. Women with RA were included from the Oslo Rheumatoid Arthritis Register, which is assumed to be 85% complete and representative of adult patients with RA residing in Oslo, Norway. 11, 14 Information on comorbid diagnosis of endometriosis and/or other diseases was not available.
| Study design, data collection, and outcome measures
Cross-sectional data collection from women with endometriosis and women from the general population was performed from 2012 to 2013. Anonymous postal questionnaires including questions on background information, Endometriosis Health Profile-30, and Short Form-36 version 2 (SF-36v2) were sent to potential participants. 15, 16 In all, 162 of 375 questionnaires sent to women with endometriosis were successfully completed and returned. Five of these were from women who reported that their diagnosis had not been confirmed surgically. Hence, 157 questionnaires from women with endometriosis were included, giving a response rate of 41.9%. Of 1050 questionnaires sent to women from the general population, 159 were successfully completed and returned. Although the questionnaire included a letter asking only women without endometriosis to participate, three of the questionnaires received were from women who reported having endometriosis. Thus, 156 questionnaires from women from the general population were included, giving a response rate of 14.9%.
A postal survey including Short form-36 version 1 (SF-36v1), was sent to members of the Oslo Rheumatoid Arthritis Register in
2009. 17 The survey had a response rate of 59.7%. 17 Respondents and non-respondents were similar for age, gender distribution, and disease duration. 17 A total of 837 questionnaires from female respondents (age range 23-96 years) were available for analysis, 126 of which were from women below 46 years of age.
| Basic characteristics
Background information included age, height, weight, and pain (dysmenorrhea, pelvic pain, dysuria, and/or dyschezia) experienced at any time during the 4 weeks prior to answering the questionnaire. 
Key Message
Women with moderate to severe endometriosis seem to have poorer mental health-related quality of life compared with women with rheumatoid arthritis. 16, 20 All scales can achieve a minimum score of 0 (worst health), and a maximum score of 100 (best health 
| Health-related quality of life
| Statistical analysis
Mean scale scores for the endometriosis group, the control group, the age-restricted RA group (< 46 years), and the total RA group (age 23-96 years) were compared using an independent samples t test, as were the mean scale scores of infertile and non-infertile women within the endometriosis group, and women with and without children among infertile women within the endometriosis group. The assumption of distribution normality was checked and found to be adequately met. Linear regression analysis was used to adjust for available confounders (age, body mass index (BMI), diagnostic delay, and/or disease duration) and for infertility (available for the endometriosis group and the control group) and pain (represented by the score for the SF-36 scale bodily pain). A significance level of P < 0.05 was used. All analyses were performed with IBM SPSS Statistics, version 22.
| Ethical approval
The present study was approved by the Regional Committee for 
| RE SULTS
Basic characteristics of the participants are presented in Table 1 .
Significant differences were found in age and BMI between the endometriosis group and the control group, and in age and disease duration between the endometriosis group and both the age-restricted (< 46 years) and total (age 23-96 years) RA groups. The prevalences of pain symptoms (dysmenorrhea, pelvic pain, dysuria, and dyschezia) were markedly higher in the endometriosis group compared with the control group. Further characteristics of the endometriosis group are presented in The mean scores of each SF-36 scale were significantly lower in the endometriosis group compared with the control group (Table 3 ).
These differences remained significant when adjusted for age, BMI, and infertility (Table 4 ). The differences for the three scales general health, vitality, and social functioning, and the MCS remained significant when adjusted for pain (Table 4) .
Compared with the age-restricted RA group, the mean scores of five SF-36 scales (bodily pain, general health, vitality, social functioning, and mental health) were significantly lower in the endometriosis group, as was the mean MCS score (Table 3) . Compared with the total RA group, the mean scores of three SF-36 scales (physical functioning, role-physical, and role-emotional) and the mean PCS score were significantly higher, and the mean scores of three SF-scales (vitality, social functioning, and mental health) and the MCS score were significantly lower, in the endometriosis group (Table 5) . When adjusted for age and disease duration, the differences for the three scales physical functioning, role-physical, and role-emotional, and the PCS score were no longer significant, whereas the differences for the three scales vitality, social functioning, and mental health, and the MCS score remained significant (Table 5) .
Within the endometriosis group, there was no significant difference in mean scores of SF-36 scales between infertile and non-infertile women except for the scale role-physical, also when adjusted for age and disease duration (see Supplementary material, Table S1 ). There was no significant difference in BMI or diagnostic delay between infertile and non-infertile women within the endometriosis group (data not shown). Among infertile women within the endometriosis group, the mean scores of three SFscales (social functioning, role-emotional, and mental health) and the MCS score were significantly lower in women without children compared with women with children (Table 6 ). These differences remained significant when adjusted for disease duration (Table 6 ).
There was no significant difference in age, BMI, or diagnostic delay between women with and without children among infertile women within the endometriosis group (data not shown).
| D ISCUSS I ON
In the present study, health-related quality of life (HRQoL) was reduced in women with endometriosis compared with the general population. This finding is in concert with previous studies demonstrating impaired HRQoL associated with chronic diseases. The lower mental HRQoL in the endometriosis group compared with the age-restricted RA group may partly be due to difference in pain. 7, 25 However, the lower mental HRQoL in the endometriosis group compared with the total RA group cannot be due to difference in pain, as the mean bodily pain scores in these two groups were similar. Moreover, the age-restricted RA group had significantly lower mean bodily pain scores than the control group, but similar overall mental HRQoL. Hence, it appears that pain affects mental HRQoL differently in endometriosis and RA. Mediation models presented in a Hungarian study of women with endometriosis suggest a significant effect of physical pain on mental HRQoL through psychological stress (anxiety, depression, and distress). 26 The sources of psychological stress associated with endometriosis and RA may differ. Symptom remediation may be more successful in patients with RA than in patients with endometriosis. RA is also without the normalization of pain associated with dysmenorrhea or dyspareunia.
RA is widely recognized and lacks the stigma sometimes associated with gynecological disease. Endometriosis tends to occur at an earlier age than RA, hitting women from the onset of fertility and during a formative stage when it comes to identity, career, relationships, and family. RA, on the other hand, hits women mainly at the postfertile stage. The indirect consequences associated with endometriosis may therefore be different and cause psychological stress not associated with RA.
Infertility may be an additional source of psychological stress associated with endometriosis. 27 In the present study, similar HRQoL were found between infertile and non-infertile women with endometriosis, in concert with the Hungarian study. 26 However, within the endometriosis group, childless infertile women had a markedly lower mental HRQoL compared with infertile women with children.
Hence, not surprisingly, it may not be infertility per se, but the combination of infertility and childlessness that affects mental HRQoL.
For the first time, HRQoL is compared in women with endometriosis and RA, using a larger sample size (> 100). In contrast to endometriosis, RA is well recognized by the general public. Creating references easily recognized by the general public may enhance further recognition of endometriosis.
Some limitations need to be considered. The participants in the endometriosis group were recruited from a patient organization. Hence, women with moderate to severe disease are likely overrepresented. 28 Part of the effect of endometriosis on mental HRQoL in the present study seems to have other contributing factors than physical symptoms-such as pain and infertility-and thereby perhaps also other than disease severity. Hence, the find- SF-36 data from 1996, 2002, and 2015 indicates that HRQoL has been relatively stable over a 19-year span despite a decline in the overall response rate from 67% in 1996 to 36% in 2015. 30 Hence, the low response rate from the general population appears to be a minor weakness.
Participants with RA were not excluded in the control group and the endometriosis group. However, due to the low prevalence 
| CON CLUS ION
Women with moderate to severe endometriosis seem to have overall impaired HRQoL compared with women from the general population, and poorer mental HRQoL compared with women with RA.
Comparisons among women with endometriosis seem to suggest that not infertility per se, but a combination of infertility and childlessness markedly reduces mental HRQoL.
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